CRISPR screening identifies WEE1 as a combination target for standard chemotherapy in malignant pleural mesothelioma.
Malignant pleural mesothelioma (MPM) is an aggressive cancer with dismal prognosis, largely due to poor response rates to and rapid relapse after first-line pemetrexed (MTA)/cisplatin chemotherapy. A better understanding of the molecular mechanisms underlying chemotherapy sensitivity and duration represents a significant but still unmet clinical need. In this study, we reported on a kinome CRISPR/Cas9 knockout screen that identified several G2-M checkpoint kinases, including WEE1, whose loss of function sensitizes MPM cells to standard chemotherapy. We further showed that deregulation of the G2-M checkpoint contributes to chemotherapy resistance, and that WEE1 inhibition synergizes with cisplatin/MTA, leading to enhanced MPM cell death in vitro and potent anti-tumor effects in vivo. Mechanistically, WEE1 blockage overrides chemotherapy-induced G2-M cell cycle arrest and promotes premature mitotic entry, which causes DNA damage accumulation and ultimately apoptosis. Our results suggest a new therapeutic combination for MPM, and support the application of CRISPR/Cas9-based functional genomics in identifying novel therapeutic targets to potentiate existing cancer therapies.